SUMMARY Radial haemolysis (RH) for assaying rubella antibody was studied in parallel tests with haemagglutination-inhibition (HAI) on 1102 sera from adult women. Simple to perform and economical in reagents, the RH test is as sensitive as the HAI test and is a useful method of screening antenatal and other sera for rubella immunity. It detects IgG but not IgM antibody.
Rubella antibody tests provide much of the work in clinical virus laboratories. The method commonly used is the haemagglutination inhibition (HAI) test. Although sensitive and specific, this test requires that sera must first be treated to remove non-specific (NS) inhibitors. Removal may be incomplete, and sometimes part of the rubella-specific antibody may also be removed (Mann et al., 1967; Plotkin, 1969) . A rapid, simple assay method not subject to interference by NS inhibitor would therefore be advantageous.
A radial haemolysis (RH) technique for measuring influenza and rubella antibodies that requires only preliminary heat inactivation of serum has been reported (Russell et al., 1975; Skaug et al., 1975; Strannegird et al., 1975) . We have studied its efficacy for everyday use as an alternative to the HAI test. RH and HAI tests for rubella antibody were done in parallel on 1102 sera received mainly from pregnant women.
Material and methods
The rubella haemagglutinin used was lyophilised rubella haemagglutinin (Standards Laboratory, Central Public Health Laboratory, Colindale) with a titre of 1:256 against day-old chick erythrocytes.
Dextrose-gelatin-veronal buffer with 0-02 % bovine plasma albumin pH 7-5 (DGV-BPA) was used as diluent for the HAI test (diluent 1), and veronalbuffered saline pH 7-2 (CFTD/Oxoid) for the RH test (diluent 2).
For agarose we used Indubiose A37 (I'Industrie The four control sera were each tested 13 times in the same plate. The correlation between HAI titres and the size and reproducibility of all the zones of haemolysis is shown in Table 1 . Within a batch of five plates prepared on a single occasion the four control sera were each tested in duplicate in a single plate on five successive days. The results are shown in Table 2 . The zones of haemolysis did not vary unduly and retained their correlation with the HAI titres.
When tested in plates from different batches the four control sera showed variations up to 1 mm in the zone diameters obtained. However, plotting the zone diameter against log2 of the reciprocal of the HAI titre always gave a straight line of similar slope, as shown in Figure 1 . These tests also indicated that antibody equivalent to an HAI titre of 1 in 5 could be reliably detected by radial haemolysis, as shown in Fig. 1 . In practice, however, positive sera showed a zone diameter of haemolysis equivalent to or greater than the control serum, which had an HAI titre of 1 in 20.
From tests on serum fractions collected in the course of sucrose density gradient centrifugation only those fractions containing rubella-specific IgG antibody gave zones Comparison of radial haemolysis with haemagglutination inhibition in estimating rubella antibody 
6-5 7 0 6-3 6-7 6-8 6-51 0-27 4-15 80 (a) 9-6 9 3 9-7 9-4 9-6 (b) 9-6 9-2 9-5 9-3 9.1 9 48 + 0-25 2) . As shown in Table 3 , a total of 1102 sera were then compared. In a representative run of 100 tests only one serum showed divergent results (Fig. 3) . It had a high titre by haemagglutination inhibition with no zone by radial haemolysis. The inhibitor was not present in IgM or IgG fractions but in those from the top of a sucrose density gradient column.
The serum was turbid and microscopy revealed Gram-negative bacilli, though aerobic and anaerobic bacterial culture were negative. Inhibitor in contaminated serum has been reported (Bruce White and Tinnion, 1975) . Chick erythrocyte agglutinins were found in 22 sera but none of these caused lysis in the control RH plates. Two sera showed unexplained lysis in control plates with zone diameters of 4-2 and 5-4 mm. In the test plate, however, the respective zone diameters were 7T9 and 11 -2 mm, which con- Fig. 2 Comparison of RH and HAI on density gradient serum fractions. *JgM and IgG detected by gel precipitation with monospecific antisera. The reproducibility of the RH test was affected by three factors. The complement had to soak into the agarose before serum was introduced into the wells. If added afterwards a 'target' effect developed with a ring of lysed cells at the perimeter of the zone and virtually intact cells around the well. Also with lowtitred sera the zone of lysis was faint and variable. The wells had to be filled with serum to the level of the agar surface. For this disposable microcapillary tubes were preferable to a microlitre pipette. Some batches of agarose caused spontaneous lysis of dayold chick erythrocytes on storage of newly prepared plates. It was necessary therefore to ensure that the agarose to be used had been checked for suitability. 
